The Tripartite Model of Anxiety and Depression states that parents may serve as teachers and supervisors providing information for their children (e.g., about dental care) and grant all the conditions and necessities so that they can have an adequate oral health (e.g., toothbrush, toothpaste, and regular dental visits). [5] A direct relationship between socioeconomic status (such as parent's oral health and type of school), health beliefs, and oral health behavior has been established. Studies have reported using type of school as a proxy measure for an individual socioeconomic status. [6] Ta rg e t i n g o r a l h e a l t h p r o g r a m s t o c h a n g e t h e parental beliefs and attitudes can establish good routines and behaviors in childhood which, once established, can endure throughout adulthood. [7] To impart knowledge and to target behavioral change, it is important to assess the existing knowledge of the parents regarding toothbrushing behavior.
Thus, the present study aimed to assess the dental health behavior pertaining to fluoride toothpaste and toothbrushing behavior among parents of 12-year-old private and government school-going children in Mangalore, South India.
The null hypothesis was that there is no significant difference in the oral health knowledge and behavior pertaining to fluoride toothpaste and toothbrushing behavior in target population.
MaterIals and Methods
An observational questionnaire study was conducted among parents of 12-year-old schoolchildren in Mangalore to assess the dental health behavior pertaining to toothpaste use.
The number of schools with students aged 12 years in Mangalore was obtained from the block educational officer. A cluster random sampling was done. Two private and three government schools were selected randomly until the required sample was obtained. Estimating the knowledge among the parents to be 86%, [8] the sample size was calculated using the following formula: n = 4pq/l 2 (allowable error at 5%), and the sample size came to be 523 participants.
The questionnaire was translated to the vernacular language for administering it in government schools, and their reliability was assessed using kappa statistic (0.8). The questionnaire contained semi-structured questions of various domains to assess the knowledge about the presence of fluoride in the toothpaste and its effect, factors influencing the toothpaste selection and behavior pertaining to oral hygiene practice of their children (frequency and the amount of toothpaste used), and reasons for changing the toothpaste.
The questionnaires and informed consent forms were given to the students to be given to their parents by a single investigator. The children were given the forms at school and were asked to take the forms home and have their parents or guardian fill them in. The children were asked to bring back the completed questionnaires to school, which were collected back by the first investigator.
Only fully completed questionnaires with informed consent were included in the study. Written informed consent and the filled questionnaires were collected after 2 days.
Permission to conduct the study was obtained from the head of the institution and the principals of the selected schools. Ethical clearance to conduct the study was obtained from the institutional ethics committee (MCODS/198/protocol ref no. 11078).
Statistical analysis
The baseline characteristics of the study participants were expressed as frequencies and percentages using IBM SPSS Statistics version 20 (IBM Corp., Armonk, NY, USA). Bivariate analysis of the association of dental health behavior and the type of the school was conducted using Chi-square test. Finally, we fitted a multivariate binary logistic regression model to estimate the strength of association between dental health behavior and the independent variables, which is expressed as odds ratios (ORs) with 95% confidence intervals (95% CIs). To control for confounding, the final model included those variables that had P < 0.05 in the bivariate analysis. Dummy variables constructed for this purpose were knowledge about the effect of fluoride (0 = others, 1 = strengthen the teeth), usage of fluoridated toothpaste (0 = no, 1 = yes), instruction on toothpaste usage (0 = others, 1 = dentist), factors influencing toothpaste selection (0 = others, 1 = dentist), frequency of brushing (0 = others, twice daily = 1), amount of toothpaste used (0 = others, 1 = pea size), and reason for changing toothpaste within the last 3 months (0 = others, 1 = dentist's advice).
results
The sample consisted of 523 participants, out of which 283 (54.1%) were male and 240 (45.9%) were female. The distribution of dental health behavior of the target population based on the type of the school of their children reported that among the participants, 99.6% were using toothpaste and 96.4% felt that brushing with toothpaste is important. Nearly 68.3% (357) of the participants have heard about fluoride in the toothpaste. Almost 22.4% of the participants knew that fluoride strengthens the teeth, 24.8% and 19.9% among government and private schools, respectively [ Table 1 ].
Regarding the acquaintance about toothpaste usage, among government schools, majority of the target group received instructions from the dentist, whereas in private schools, most of them received instructions from their parents and family (P < 0.001).
Among the study participants, significantly higher number gave dentist advice (69.6%) and promotional offers (47%) as important factors in toothpaste selection in private and government schools, respectively. Around 10% reported that any toothpaste is comfortable for their usage.
Majority of the parents (74.4%) said that their children brushed twice daily. Nearly 53.2% (56.4% government and 49.8%) of the participants reported that half-a-brush head toothpaste was Contd... used by their children for cleaning the tooth, whereas only 14.5% used pea-sized toothpaste.
Regarding the usage, 98.1% and 92.6% of government and private school parents, respectively, were using fluoride toothpaste, which was found to be statistically significant (P < 0.001).
The key factor influencing the change in toothpaste selection was nothing (67.5%) followed by dentist's advice (9% and 27.3%) among parents of private and government schools, respectively (P < 0.001).
Multivariate logistic regression analysis showed that private school students had higher odds of brushing twice a day (OR -6. 
dIscussIon
Dental caries follows a "nutcracker pattern" with increasing prevalence of dental caries among developing countries and vice versa for developed countries. [9] [10] [11] [12] [13] Although the reasons for this are complex, the consensus view is that the greater availability of fluoride through water fluoridation and increased use of fluoridated toothpastes were the most significant factors for improved control of dental caries in developed countries. [14] Tr e a t m e n t o f d e n t a l c a r i e s m a k e s d e n t i s t r y a n expensive profession. Among the preventive strategy, toothbrushing (with fluoridated toothpaste) is the most cost-effective tool in preventing dental caries. [15] The World Health Organization continues to emphasize the effective use of fluoride for the prevention of dental caries as an important public health measure and highly recommends the introduction of affordable fluoride toothpastes in developing countries. [16] Oral health behavior of an individual is greatly reflected by his/her own experiences, cultural perceptions, familial beliefs, and other life situations. According to the Tripartite Model of Anxiety and Depression, parents grant all the conditions and necessities for their children, so that they can have an adequate oral health (e.g., toothbrush, toothpaste, and regular dental visits). [17] Evidence suggest that socioeconomic circumstances have strong influences on well-being and health across the lifespan. [18] In a study conducted by Goel et al., government school students had higher odds for dental caries. [19] Hence, in the present study, type of school (government and private) has been used as a proxy measure to assess the socioeconomic status of the students. Many studies have addressed the relationships between mother's or parent's socioeconomic status, health beliefs, and children's oral health behavior, but none have been comprehensively reported in the Indian population. Hence, the present study was conducted to assess the dental health behavior pertaining to fluoride toothpaste and toothbrushing behavior among parents of 12-year-old private and government schoolgoing children in Mangalore, South India.
Regarding oral hygiene practices in the present study, toothpaste and toothbrush were the most commonly used oral hygiene aids used akin to the reports among the schoolchildren in other developing countries. [20] [21] [22] In the present study, 99.6% of the participants used toothbrush and toothpaste, par with the study done in Ambala [20] and Bhaktapur, [23] whereas only 87% of indigenous Chepang schoolchildren [24] and 71.4% of Panchkula students used toothbrush and toothpaste to clean their teeth. [25] In a study done among 23 countries, regarding the usage of fluoridated toothpaste, the percentage varied from 91.9% to 100%, which is in consonance with the present study (95.4%). [26] Tay and Jaffar reported that majority of the respondents (84.3%) were aware about the beneficial effect of fluoridated toothpaste in oral health. [27] Another study done among the Swedish population [28] revealed that a substantial proportion of parents had knowledge about the effect of fluoride in toothpaste, whereas in the present study, only 21.6% were aware of it; in particular, parents of government schools thought that it helps to clean the teeth. Hence, the knowledge concerning the fluoridated paste remains suboptimal in the target population.
Multivariate logistic regression revealed the prime source of factor in selecting toothpaste was dentist's advice and promotional offers. Promotional offer being the heading factor in selecting toothpaste among the parents of government schools indirectly indicates their socioeconomic status and cultural attitude.
In this study, dentist's advice was the most significant factor in selecting toothpaste. Many studies revealed that factors, in ascending order, influencing consumers' buying behavior were advertisement with celebrities, friends' advice, and parental influence. Hence, adequate awareness when created through mass media can improve the usage pertaining to fluoridated toothpaste. [28] [29] [30] Although dentist's advice was reported to be a major factor in selecting the toothpaste, majority of the government school parents reported the usage of nonfluoridated toothpaste. This indicates the disadvantage of questionnaire study where participants are tempted to answer a correct question whether they follow it or not.
In the present study, 74.4% reported twice brushing (66% among government schoolchildren vs. 83% among private schoolchildren); this was higher than 24% reported among schoolchildren in Nepal [23] and 27.1% among 12-and 15-year-old schoolchildren in Ambala. [19] The parents are influential figures in determining their children's dental behavior such as the kind of toothbrush, the amount of toothpaste used, and the pattern of brushing. Furthermore, the earlier the influence, the more likely it will determine the attitude and behavior of their children, which may be difficult to change later in life.
In this study, majority (53.2%) reported that the amount of toothpaste their children used during toothbrushing was half length (56% government school vs. 50% in private school) [ Table 1 ]. Those who claimed that their children used a pea-sized amount of toothpaste comprised 14.5%, which was lesser than those reported by Tay and Jaffar among Malaysian parents (19%). [27] This indicates the need of oral health promotion movement in the target population.
Although majority of the parents have reported to receive instruction about toothpaste usage from a dentist, the incorrect size of toothpaste dispensing may be due to the influence by commercial television advertisements on toothpaste usage which usually depict full-length application of toothpaste on the toothbrush. Another reason may be that participants would have been biased as "dentist" was given as an option in the questionnaire.
Significant difference was found in dental health behavior with respect to socioeconomic status. Private schoolchildren were found to have higher odds for using fluoridated toothpaste and dentist's advice as influential factors in selecting toothpaste, whereas government school students were found to have lesser odds for receiving advice from dentist on toothpaste selection, which indicates that the brushing behavior was in line with the conflict model.
The null hypothesis was thus rejected because the present study reported a significant difference in the knowledge and behavior pertaining to fluoride toothpaste among parents of private and government schoolchildren.
Limitations of the study
• Self-administered questionnaire was the only used instrument; hence, it does not rule out overreporting and social desirability bias • Background fluoride level was not assessed • Finally, no information was obtained regarding the person who answered the questionnaire.
In this study, period of toothpaste use for the past 3 months was assessed; hence, it is impossible that the toothpaste being used at the time of the survey period simply happened to be either fluoridated or nonfluoridated.
conclusIons
The present study reveals that more than two-third of the study population were unaware of the fluoride use. The dental health behavior of government schoolchildren was not in par with that of private schoolchildren in fluoridated toothpaste usage and receiving instructions from dentist.
Promotional offer being the major factor influencing toothpaste selection, social marketing techniques and media campaigns can be utilized as a mass communication strategy to raise awareness among public to improve using fluoride toothpaste efficiently.
Creating awareness is a part of social responsibility of toothpaste companies. Hence, intersectoral coordination between dental team and this corporate responsibility should be properly tapped and comprehensively drafted.
In a developing country like India where centralized water fluoridation is a dream and consumers have high degree of family orientation, creating awareness and acceptability of fluoridated toothpaste in nonfluoridated zone seems to be a doable method of primary prevention against dental caries.
Financial support and sponsorship
Nil.
Conflicts of interest
There are no conflicts of interest.
references
